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Molecular systematic study on twelve species of seven genera in Myrmicinae 


[| Hymenoptera[] Formicidae[ ] from Guangxi[] South China 
CHEN Zhen-PengLİ ZHOU Shan-Yi[] College of Life Science[] Guangxi Normal University[] Guilin[] Guangxi 


541004[] Chinal] 


Abstract[] Cytochrome oxidase subunits [Il COI[] and 21 CO2[T] and the entire sequence of the gene for tRNA 


leucine from twelve species of seven genera of the ant subfamily Myrmicinae were sequenced. The DNA 


sequences were analyzed[] and the secondary structure of tRNA leucine also gene was studied. The molecular 


phylogenetic analyses of the subfamily Myrmicinae with Forelius chalybaeus|] a species of the subfamily 


Dolichoderinae as the outgroup were performed by using four methods[] the maximum likelihood] ML[T] 


maximum parsimony] MP[T] neighbor-joined] NJLI] and unweighted pairgroup method with arithmetic means 


[] UPGMA[] based on the deoxyribonucleic acid data and the amino acid data. The taxonomic scheme for these 


genera and species based on molecular phylogeny of above genes consisted with that of the traditional taxonomy 


and the consistency for genera was better than that for species. 


Key words[] Subfamily Myrmicinae[] mtDNA[] gene[] phylogeny 
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Table 1 Specimens used and their provenances 
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[] «Gener ET Species UHHULHuüu GenBank HU 
a. “Peç Locality and collecting date GenBank accession no. of COI[] 
СО2 and tRNA;,, genes 
00 ü R 00000 P. capellini = 0000 0 0 12- V[ -2003 AY762645 
Pheidole Xing’ an County[] Guangxi[] 12 July[] 2003 
Rt O00 00 012-М-2003 
0000 0 P. smythiesü Xing an County] Guangxi 12. JulyD 2003 AY762651 
0 000 0 012--2003 
D0000 P. noda Xing’ an County[] Guangxi[] 12 July[] 2003 ии 
0000 П О 0 0 A. smythiesü 00000 012-М-2003 AY762646 
Aphaenogaster Xing’ an County] Guangxi[] 12 July[] 2003 
D ü ü 0 0 2-11-2003 
D UD A. әр. Huanjiang Conty[] Guangxi[] 2 August[] 2003 2 
00 0 OOOO M. sinensis 00000 D 12-M -2003 
Myrmica Xing’ an County] Guangxi[] 12 July[] 2003 A762632 
00000 L] 26- MI -2003 
D BD M. angulata Luocheng County[] Guangxi[] 26 July[] 2003 AY762039 
0000 П О О T. caespitum OO0000 012-Ҹ-2003 
Tetramorium Xing” an County] Guangxi[] 12 July[] 2003 N 
"vari O00 0 0 026-Ҹ-2003 
00 0 0 T. bicarinatum Luocheng Coimtsf] Guangxi[ 26 hiş 2003 AY762653 
000000 00000 P. pungens 00000 012-М-2003 AY762649 
Pristomyrmex Xing’ an County] Guangxi[] 12 ЈајуП 2003 
0000 OOOO €. vaga | 00000012120в AY762648 
Crematogaster Xing an County[] Guangxi[] 12 July[] 2003 
0000 O00000 P. melasolenus П D D 0 0 0 12-\1-2003 AY762657 
Pheidologeton Xing’ an County] Guangxi[] 12 July[] 2003 
П 2 PCRHULU 
Table 2 Primers used in PCR 
J2791 ATACCTCGACGTTATTCAGA 3093 - 3112 
H3665 CCACAAATTTCTGAACATTG —4194 – 4213 
C2-N-3661] Barbara[] CCACAAATTTCTGAACATTGACCA <-4190 - 4213 


0000 0 0 0 0 010 C-N369] Barbara(T] OOO H3665D 000 
Notes[] The primer C2-N-3661] Barbara] may be replaced by the primer H3665. 


1.3.2 PCRÜUDUUUUDUDUD PeR LD D HU 000 0 0 00 0 0 0 0 402 – 5220 0 00 00 
П О 25 ИРО - 50 ng HE DNAR U Taq П DIxPCcR О00 00 30s~1 min 45 5 О (0 HH D. D 072220 О 
Bufferll 2.0 mmol/L MgCL[]0.2 mmol/L dNTP(]0.5 2 minlI] L1 D 00000 94*С0 D] D]. 5 mint HH M 
pmmol/L PRO OO PCROOOOOOG 3400 OO 2CO О 5 min] PCRO OOD 1.5%0 000 
0 0100 0 00 0 94*20 01 ДО 00000 000000000 
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OO О DE] mibNAHTII O O O DNA D]. HE GenBank 
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Table 3 Intergenic spacer region included in DNA sequence 











[] Genera П O Species П O Sequence О О Length] bpll 
П О UI Pheidole 0000 0. P. capellinü AATAATTTGTATA A AATTTACTTAA 25 
0000 0 P. noda TTTATTTTATATTATATTTACTTAA 25 
O00000 P. smythiesü TTTTTTTTAACTTATATATTAA 22 
П D UD. Pristomyrmex UD P. pungens TTAATATTATTATAATTACATAA 23 
О О О Myrmica OOOO M. sinensis AGATTTTAA 9 
UD M. angulata AGATTTTAA 9 
OOOO Aphaenogaste O00000 A. smythiesü AT 2 
000 A. sp. AT 2 


2.3 DNA[I L1 U [1 U LU [I 

00)00000000с0220000000 00 
000 0 0 0 0 107.4000 cort d B B U U D 
0000000 0 0 33.670c02 0 0 0 Pi sl 
[] 0.3934610.5806611 0 С01 П O O fil sM 0.084780 
0.091560c02 0 D. П Тһе s0 0.30764 0 O coi О 
OO Theth) sõ 0.049180c02 [] B] 0000000 
[] number of mutations ]lOO0[ T] O O С0100000 0 
000 50 

00000000000020с0200000 
0000000 0 0 0 0 444.3600 0 cor D Ul 
00 000 0 0 0 0 0 0 :0:0 140.330c02 0 00 
s 0.1377300.1536201 O0 cor О UU El sl 
[] 0.2377110.2918411С02 0 0 O0 Тһе sO 0.05962 O 
О с010 О О Thei «(10.09439[1c02 000000 
00 О 8000 0 с0100000 0 0 0 0 400 
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О RSCULL О 

OO ATOOUUO Phd] FOU СЕО О RSCU 
0000 11.2 0.860~ 15.8 1.141HlLell LOO CF D 


O RSCU О OO О 0.0 0.10[]- 18.8 2.7600 16 100 
CFOO RSCUH О О О 6.7 0.609 - 15.4 1.4000 
МЫ MID CFO O RSCUD OU О 7.8) 0.770 ~ 11.6 
О 1.2300 YUU CFI] O RSCU D D. 2.8 0.320 ~ 
12.8 1.68LLAshl NOD СЕ О O RSCUD О О О 2.7 
П 0.330 - 13.8 1.670018 КОП cF OO RSCU D D] 
OO 2.8 0.40[]- 11.0 1.6000 

00 сс0 0 0 0 Pid PH CFL] DJ RSCU 0 О 
П О 0.H 0.160 ~4.0 1.530ЈАЫ AD СЕ О O RSCU 
0000 0.0 0.000 ~ 1.0 2.0820С̧Ы GOO CF О 
O RSCU Ü OOO 0.2 0.240 – 1.D 1.53004@ ЕП 
П СЕД О RSCUL LL p 0.2 0.170 - 2.8 2.4710 
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0 CUL] О 0 D] D. О WM Reciu О 2000 UI C] O. О 
АТООО000000 00 0 0 0 0 0 7B. O 0 0020 
0000 сс0000 00 0 00 0 0 0 0 0:0:0 
um 
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1982П Kocher and Wilson[] 199111] 0 С01 [] 0 0 00 
00000000000 0 0.250 0.180 HU 
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Fig. 1 


The secondary structure of the tRNA, gene 
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Fig. 2 Phylogenetic trees of 12 species of 7 genera in the subfamily Myrmicinae based on DNA data 
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Fig. 3 Phylogenetic trees of 12 species of 7 genera in the subfamily Myrmicinae based on the amino acid data 
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МЕПП О ОЈ OO OD P. smythiesi +0 O U 
П О P. поаа 0 BCLO U 371111 P. noda + 
00 00 0 P. smythieti+ Ll 000000000 
P. pungens 0 BCLO О О 5300 О DO DO D P. 
capellini € 000 0 0 0 0 HU D] P. pungens + О 
000000 20000 всу00 710 0000 
T. bicarinatum + | OO T. caespitum [| BCLO О 
75UD 0 OU M. sinensis € U OU M. angulata О 
BCLO О 1000 U0 «D 000 ВС О D D]. 3200 
000 “HEHHHEHUELLU P. pungens 600 
O+OUU0 BLUUO 20HHHUD A. 
smythiesii - [] OO A. sp.00 BCLO O 10000 0 D 
OO DO OD DU P. melasolenus + O O O O O BCL 
000 4000000000 00 C. vagua +0 О 
OU BCLOU 750 N00 М.ЕОО О HU U 000 
ПО ОР. smythiesi DO UDO D. P. capellini О 
000000000 0 0 8с.0 U 770 D 0 90 
МРОП М.О0О000000Ј 0000 0 BCL 
0000000ОРСМАО Ы ХЈОО000О О О 
ODODO P. smyihiesi 000: 0 0 О 0 О D DO ОР, 
pungens 0 000 01 0 0000 0 0 BCLEI 0 00 
s90 EEE Hu uu... mu Ee P. 
melasolenus 1 B. (1 (1 D 0000 D. 000 0 00 U 
ОООООООООООО ООООООдО c. 
vagua |] O 00 0000 0000 0 0 F. 
chalybaeus U 0 LT] 


3: HE 


00000 0С02000 А-ТООО О cor 
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000000000000 00 ul iNAL О ПА 
* Т-леһ 0 000 D 00 00 ОХАО О О О О A 
T-rich Li OU OU LI]. DNA LU] 00 0 0 0 U Clary 
and Wolstenholme[] 1985[] Fauron and VVolstenholmell 
1990[]Pashley and Ke0 19920 D] 00000000 
ОООООООООООООООООооООо о о 
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71.8%0 7.7%0 ^ « THu DO B. B]. D]. D] О О О О 
UUDUUDDUULDUDDUDDLUUUULLDND 
UPUUDUDUDDUUUULLUDUDULDLLD 
E ELE) SE ELET BET BIET ETE ELE EE SEE BU >N 
HOU >UUUO >UDUUUDULD corp co 
OU А:ТОООООО ООООООИО co2D Ut 
000000 corr 

IG$] intergenic spacer] O O NCSİ noncoding 
sequences П П 0 0 DH UU О U D UNCS D D D UU 
EL EL EH EET] II BL m UM 
000000000)00000000 0000 
00 00 0 0 wcsad О О: 0 00 00 0 00 0 0 
ООООООООООоООООоОООО Оооо 
199811 00 LL BH D HD 0 1250 0) 0 cor D 
INA D LH D. D] UH] D BL DO. U. D. HU. 7E U. 7E U 
000000000000=0000=0000 
ELEC HIT SEDE E] SE. ERDE МА: Фә: Д 

UHHHUHBDUEUHHULHMULHULRLRüu 
ООООООоООоОООООооО ОООоОооо 
0000000 

00 0 0 О О О О OD дерепегасу0 О О О 


Lİ vobblelİTi UDUUDUULDUDUULDLD 


uguwauugugamupbpaubBumuumuutublubiu 
EL ELEFTELEL ETE BEES EP EE ET EH DEBE EE ETE BERE H 
UHHHUHDHEHHEUHRDURDHRHLRURU 
00000002100070 0000 0000 00 
О 0 0 259601961 4961 0 0 0 00 00 0000 
ОООООООООоООоООООоОООооОооООо 
П О 0 0 0 DD Masatoshi and Sudhir] 200220 О 
ОООООооОоОоООоОООООоООоОооооО 
ООООООоОооООООООоООоОоОоо uut 
00000000 со000000000000о О 
0000 50 4000 0000 00 0 Hİ 33.670 
140.3300 0000 с02000000000000 
00 О О 101 80000 00 0 0 0 0 000 


П 107.640 444.3ТП П CO UI D] HB. 0 0 D]. cor 


0О00000000000000000000 
О000000000000000000000 
0000 0 0 0 О iRNA 0 D B UO DU lkemurall 
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19811985 OOO :RNA D] D L1 О О 00 О ü 
000000000000000000000 
П biased mutation pressure O O G+@ U GC О О LIE] 
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